Introduction: During the last few decades, group B Streptococcus (GBS) has emerged as an important pathogen. The major reservoirs for GBS are the vagina and the peri-anal regions/rectum, and the colonization of these regions is a risk factor for subsequent infection in pregnant women and newborns. Methodology: A prospective study was performed to determine the prevalence of GBS colonization in the vagina and rectum of pregnant women and the antibiotic susceptibility pattern of the isolates. We also aimed to identify risk factors associated with GBS colonization. The vaginal and rectal swabs were inoculated in Todd-Hewitt broth and later subcultured on blood agar for isolation of GBS. Results: A total of 300 pregnant women were enrolled in the study. GBS strains were isolated from seven out of 300 patients, corresponding to a colonization rate of 2.3%. Of the seven patients carrying GBS, isolates were cultured only from vaginal swabs in two cases (28.6%), only from rectal swabs in two cases (28.6%) from both vaginal and rectal swabs in three cases (42.9%). Heavy colonization was present only in 42.9% (3/7) of antenatal women. None of the seven isolates were resistant to penicillin or clindamycin, while one isolate (14.3%) was resistant to erythromycin and five isolates (71.4%) were resistant to tetracycline. Multigravid women and those with previous spontaneous abortion were more frequently colonized by GBS. Conclusion: The GBS colonization rate in our study was low. No resistance to penicillin or clindamycin was seen, while the majority of the isolates were resistant to tetracycline.
Introduction
Group B Streptococcus (GBS) has re-emerged as a major pathogen during the last few decades [1] . The vagina and the peri-anal regions/rectum are the major reservoirs for GBS, and the colonization of these regions is a risk factor for subsequent infection in pregnant women and newborns [2] . About 50-60% of infants born to colonized mothers have positive GBS cultures from skin and mucous membranes, and 1-2% of these colonized newborns develop invasive GBS infection [3] .
The rate of GBS colonization in the vagina and/or rectum among pregnant women varies with ethnic group, geographic area and age [4] [5] [6] . Maternal colonization by GBS was observed to range from 4% to 40% in several studies conducted worldwide [4] [5] [6] [7] [8] . Identification of maternal colonization by GBS during pregnancy is very important for taking preventive measures, such as antibiotic prophylaxis, against neonatal disease [9] .
To reduce the incidence of neonatal disease caused by GBS, the Centers for Disease Control and Prevention recommends the use of intrapartum antibiotic prophylaxis in pregnant women who are vaginorectal carriers of GBS [10] . Penicillin is recommended as the first-line agent for intrapartum antibiotic prophylaxis, while ampicillin is considered as an acceptable alternative [10] . In penicillin-allergic women, who are not at high risk for anaphylaxis, cefazolin is considered the agent of choice for intrapartum chemoprophylaxis because of its narrow spectrum of activity and ability to achieve high intraamniotic concentrations [10] . In pregnant women at high risk for penicillin anaphylaxis, clindamycin or erythromycin is recommended [10] . Although GBS strains are generally susceptible to penicillin with only occasional resistance, they show varying resistance to erythromycin, clindamycin and tetracycline [11] [12] [13] . Therefore, a regional knowledge of the resistance profile of GBS will be useful for administration of appropriate antibiotics for prophylaxis. The present study was undertaken to determine the prevalence of GBS colonization in the vaginas and rectums of pregnant women and the antibiotic susceptibility pattern of the isolates. We also aimed to identify risk factors associated with GBS colonization.
Methodology
A prospective observational cohort study was conducted between September 2006 and June 2008, at Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER), a tertiary care teaching institute located at Puducherry, South India. Pregnant women with a gestational age of 35-37 weeks, attending the antenatal out-patient department of JIPMER, were enrolled in the study and followed up until delivery. A detailed obstetric history was taken especially to identify the risk factors for GBS colonization. Those with history of intake of antibiotics during the past two weeks and/or preexisting medical disorders complicating pregnancy were excluded from the study. This study was approved by the Research and Ethical committees of Jawaharlal Institute of Postgraduate Medical Education and Research (JIPMER) and informed consent was obtained from the patients.
Two vaginal swabs and two rectal swabs were collected from each pregnant women included in the study. One vaginal swab and one rectal swab were directly plated on blood agar, while the second vaginal and rectal rectal swabs were placed in ToddHewitt broth, an enrichment medium for GBS, and later subcultured on blood agar. Repeat swabs were taken during subsequent antenatal visits of the patient to our hospital. GBS strains were identified based on the colony morphology, beta hemolysis and characteristic biochemical reactions [14] , and was confirmed by latex agglutination test (Strepto Plus, Biomerieux Marcy l'Etoile, France). Heavy colonization was defined as culture of GBS from direct plating rather than only from selective broth [10] . Kirby-Bauer disc diffusion method was performed according to the Clinical Laboratory Standards Institute (CLSI) guidelines, to determine the antibiotic susceptibility patterns of the isolates [15] . Inducible clindamycin resistance was detected by disk diffusion using the D-zone test [11] . Streptococcus pneumoniae ATCC 49619 was used for quality control of antibiotic susceptibility testing.
Data entry and analysis were done using statistical software SPSS for Windows Version 16.0 (SPSS Inc, Chicago, IL, USA). The Chi-square test and Fisher's exact test were used to compare the two groups. P values < 0.05 were considered statistically significant.
Results
A total of 300 pregnant women were enrolled in the study. The age of the participants ranged from 18 years to 39 year with a mean ± SD of 23.28 ± 2.95 years. GBS strains were isolated from seven out of 300 patients, corresponding to a colonization rate of 2.33%. Of the seven colonised patients, two had strains cultured only from vaginal swabs, while two had strains isolated only from rectal swabs and another three had strains isolated simultaneously from both the vaginal and rectal swabs. The isolation rate of GBS using direct plating on blood agar was 3/300 (1%), while the isolation rate following selective enrichment with Todd-Hewitt broth was 7/300 (2.3%; P value 0.3387). Accordingly, heavy colonization was present only in 3/7 (42.9%) of antenatal women. One isolate from each patient was used for further study; of these, none were resistant to penicillin or clindamycin, while one isolate was resistant to erythromycin and five isolates were resistant to tetracycline. The one isolate resistant to erythromycin was negative for inducible clindamycin resistance, but was resistant to tetracycline. Antibiotic prophylaxis was given to all seven women with GBS colonization. Repeat cultures, which were obtained after two weeks of treatment, were negative for GBS. None of the babies born to the colonized mothers suffered from any neonatal complications. The association between risk factors and colonization of the maternal recto-vaginal region with GBS is summarized in Table 1 and indicates that multigravida is a risk factor for GBS colonization.
Discussion
In the last few decades GBS has gained importance due to its ability to cause serious neonatal infections. In developed countries GBS is a leading cause of sepsis and meningitis in neonates with a high case fatality rate of about 40% -80%, yet the magnitude of this infection in developing countries such as India has not been adequately studied [16, 17] .
In the present study, several isolates were obtained simultaneously from both the vaginal and rectal swabs, and some were isolated only from either rectal swabs or vaginal swabs. In a similar study, swabbing both the vagina and rectum was found to increase the yield substantially compared with sampling either the vagina or the rectum alone [1] .
In the present study, the GBS colonization rate was 2.33% and 42.9% of the colonized women had heavy colonization. The GBS colonization rate in our study was relatively low compared to other reports (Table 2 ). However, our rate was similar to that of another Indian study reporting 2.52% colonization among pregnant women [1] . The Centers for Disease Control (CDC) has recommended use of selective enrichment broth to maximize the isolation of GBS, because when direct agar plating is used instead of selective enrichment broth, approximately 50% of women who are GBS carriers can be missed [10] . However, in the present study, despite using selective enrichment broth, we observed GBS colonization only in a small number of pregnant women (2.3%), suggesting that maternal colonization with GBS is low in India.
The CDC recommends that it is important to monitor for the emergence of penicillin resistance among GBS, as it is one of the key sentinel events which may signal a need for revising the current guidelines [10] . All our GBS isolates were sensitive to penicillin. In studies conducted in different patient populations GBS was uniformly sensitive to penicillin [1, 2, 18, 19] . The CDC advocates testing of GBS isolates for susceptibility to clindamycin and erythromycin, as they are the drugs of choice for penicillin-allergic women at high risk for anaphylaxis [10] . Although one of our isolates was found resistant to erythromycin, all were sensitive to clindamycin. In two different studies, 8% and 22% resistance to erythromycin were observed, while in other studies no resistance to erythromycin was observed, suggesting that GBS show variable resistance to erythromycin [1, 2, 18, 20] .
In the present study, we observed that multigravid women were more often associated with GBS colonization, though it was not statistically significant. In a study from the West Indies, colonization rates were found to be significantly greater among multigravid women than primigravid women [18] . However, in another study involving Turkish pregnant women, parity was observed to be unrelated to GBS carriage [19] . Therefore, further studies are needed to confirm the correlation between parity and colonization by GBS. We observed that occurrence of previous spontaneous abortion may be associated with GBS colonization, but we could not prove a statistically significant association due to the small sample size. To conclude, the GBS colonization rate was 2.33%, of which 42.9% was associated with heavy colonization. The isolation rate of GBS strains was improved by selective enrichment. None of the isolates were resistant to penicillin or clindamycin, while 14.3% were resistant to erythromycin and 71.4% were resistant to tetracycline. Multigravida and occurrence of previous spontaneous abortion were observed to be possible risk factors for GBS colonization.
